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(57)AbstraGt: 

PURPOSE: To attain the flexibility of design with the minimum 
number of friction elements and to obtain properly separated 
gear ratios by properly connecting first, second and third 
control clutches, first and second control brakes, first through 
fourth members, and input and output shafts. 
CONSTITUTION: A first control clutch 01 functions to connect 
a first member A to an input shaft E via a first power passage 
PI, a second member B is fixed rotatably together with an 
output shaft S, and a third control clutch 03 functions to 
connect a third member C to the input shaft E via a second 
power passage P2. A first control brake Bl functions to fix the 
third member O against rotation, a second control clutch 02 
functions to connect a fourth member D to the input shaft E via 
the first power passage PI, and a second control brake B2 
functions to fix the fourth member D against rotation. 
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1 

7 y ^Rr;^ 2 cD^Wi^ ^ 5/ 5^€:fi^f ^» 1 <DBfe* 
S^^MitSr^U^ 3 oyWmi? ^ !y5^i£^-&'r*m2 CO 

±tc*oTlii«3Sa©«iJcmK ^2. S3&r;m4co 

omm^ V y^iim^w, i -Bom 2 coum^v-^-^n 

mm^^y ^Rx^^mm 2 mm':fu-^\tm 2 ^<o^m 
f^m2mn^y y^\t^ 3 mtDmrn^^^m^-r^K m 

2 WW :/ U-+ 6 »cotjii:^iir SrJ^^-T'^ < aie 

t^1^^\mJ^^2(riW^':rv-^\m^::^::x.-V^ 

ii. ^2(o%^mmLxm2(D%^mM^tj^^'^'^% 
2 (omi^mm^^^'t^m 2 ©jSim^^ v u r ^^rf^m 

2(DS2^6^;a:jSM^^mtd^^:B5^^n, ^E^l. ^ 
2, m3&r;S4W«&«(7)5^<7>2t?«f5ES*WjSM 



(2) WBIV4-2 1 9 5 5 3 

2 

It. mimwzmmmmAW^ 

Sia>^fT;a:»*»&fi-&L, WEm2»^®K«KrE 

2©¥fT;a:ft*ia€r^^t-^,i:^JC^bfe» m^T^Wz 
Ef^i^SSl^tS. 

$b, m^v^2^'nmm^mmmxtb'o. ^Em2@ 

je«aitttite-#a:^bViJ:-5 fc^b;^, 1 fcE 

Viz. mi.^2mitimk(oit^(r>K'h^^m^^%2(D 
^^^>-fv v^y^yvt.\z^n^n^^^\z^\^t:.. 
m^T^ 1 \z^m<r>^m^mwk. 

\z^-^xw^Q:^^tim\z^m^n. m^^\m'nmmi. 

tilEm 1 l^lft^ y^v h'>^ :7 h ^:fhbTtOEStffiibia5 

^jciiig$n, ^Em2®!j:^a;^«itiEm2i^tt>f>:/ 
V v^y^y v^^\^-cmmM^iif\zw^'^n^^'b\z 

^brc. Bi^^7(cE«<7)Sil}S^«l. 

[ft 9 ] IKE 2 ^cDi^tt-r >:/^y h >^ ^ :7 h cora 
fcEs^txT, mm\nmi^>:fvYi^^yV'mmi. 

40 \zmm(D^m^mm. 

imjstm 1 0 } ttrEm 1 «K«^(^m 1 :kmmsmzxr> 

rmfSitStl. giJEm2»«ttSVMC5t*bTlHHEl5IiE«C@ 
^$n:/i:m 1 jSM^^ U T&t;m 2 T 
J^fi!c$n, t9Em3g5«»m2 26a4^'\'U7»cJ;oTf^ 
^$n, WEm4««Jt5:vi{::5fctbTi5»epllfilc@3t$ 
n;/5:m 1 Rzfm 2 <D±mmmz^ o rji^^sn* j: 3 

^b:fc, i»^J©3tcE«coaaii^«. 
[§9^31 1 1 ] «trEm 1 W»\tm 1 J:oT 
J^fi^^n. ^Em2g5«Jls^i{;:^bTlEl<£nJtglc@^ 

so ^tiftmim^^^vrRUf^2i^ummmz^^xf^ 
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(3) 

3 

nit^ 1 i^im^^ms^ 2 jsm^ ^ u t jc j: o 
imntm 1 2 3 1 gs«(isvijc^bTi3ife^tB 

{z^^^nit^ 1 ;^«jl»*&t/»2:*:fig®»t<J:'3T 

m^%^w^M\t.%2i^mM^mz^^xm^^n. 

1 Rt;» 2 J:oT?^«$ 
n, S4l2S2gS««m2fflM=^^UTfc<i:oT?^^«$ 
n. WEm3BB««SVMC*tLT@te'pJi6{CHS3n;^^c 
S 1 aiM^^ U TRr^M 2 JcoTJi^^acS 

m^-^n. m^m2m^\tm2±^mmmz^-:>xmi^ 20 
itm\mm2Qmm.^?7^)y\z^-:>xii^i^^n. ^12 

ni«j^3(cfB«<oai!i^«ii. 

mom. 1 5 ] M82^ 1 mm-m^mu-xWiMmz^ 
r^xm^^n. m^%2umt.-KmMmmz^r>xii^^ 

tliKm3SS«ttaiM=^^'JrJ::<J:oTJ^^;5n, 
i^i2m4SB««^ 1 J::fBi^O;5c®**Jr J:oTf^^$n 

CSI^^ 1 6 3 MfBm 1 1 fCl3«cD*^«* 

{c<i:oT?^fi£$n, m^m2W^\m.^^\')r\z^'D 

n, «rlBm48B«««JiW;S::*:l©**JCcJ:':3T?^j«sn 

^^o\zm^tL. af«^4tc:i2«c^s^a5*«. 

[0 0 0 13 

um&wmzmt^. 

[0 0 0 23 

\m\zm.r>xm^(ri'^(r^xtb^ z.(Dm(D^m(j>^w». 
m^u.A^^mmt. mm(DzmL'&^^^-7.\z\^ so 



^S|^4-2 1 9 5 5 3 

4 

xzL'^^^itto^'smmMm^t. 2 
[0 0 0 33 u;&'u zi(ow&^^msmm\t. i^^fs. 

mm-r^. uyn^vi^Amsmmffimwzm^'^tix 
^rz(Dx^^o 

[0 0 0 4] z.(Da>/^i7hf3,4mxmm\t. 
3^m(D 3 m^mm\zm'D xi^t> 0 "^j-cp*) ^ i om\^i)^ 
fe-s. comz. mtEx\mv^^mmf3ismiSLxm\z\t 
em<oitmmffmmtsnx^K^. m^m<o3m^mm(o 

\z{yX^m^^'\t<Dmmm^iM^ut2m<om»smi)^ 
mmx^nx\f^^o z:(D^^\zw^n'$nttmv\r^i^ 

mmmm. :sczMmf)^^sm(Dm»mm^'^t^tmz. 

^1:,\ZU^^ 

[0 0 0 53 z.n^(r>m\y\^wms,^mL 

^®fr*Jci3j*;5^^©«$n^±5gcDlg$i;^43S^^ttli:lRl 
U^-^lC^^r^ tS$S.t;nX hCO^:^-&S:^f ^OT 

MIC. mmzm^\^t^^^'^^m&^^u\zx^ 
[0 0 0 63 ■?-coteo»tfemt>^irMS$nr#fe*^ 
[0 0 0 73 ^oT, *^^<^ew«, 

ii'^^mm\z'tm \ytL^^^^'^\zmkt^ z,t\zu^. 
mm^:i^>z^>(Dttmmmmzmhit:3>/^i/ htsi^st 

S « COT* S. 

[00 08] 

asi^ jt 1 (o^wi^ ^ y9':&.x^m 2 (Dum^ ^ v 
"f-^^^t^'mYom-nm^hi. ^ 1 a^^i^Jt j: d 
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5 

[0 0 0 9] S^oT. ^KDa:^;^:^^*^, MI2^ 1 , 

m 2 ikxsm 3 co««i^ ^ ^/5^d:t9Em 1 2<Dum 

:/ U-^ S» UTa««lcg|f^-r S II t J: o T 6 

mm^^y ^t^^ 4 3^ cDttiii^-ir ^j^fiK-r'^< mm 

[0 0 1 0] *®«fW5giH3^m3. 577, 8 0 4^ 

m^<o 2 ^(owitim^^mm-r^ji^o \z 2 ocoa^ic^ 
sn^nrv^s. c:ne><7>2*coKi^sKo«5$ 
itnf^i:T$>^o cinjc^bT, y^^m\zm^^mm(D 
2*<DB&:^aK«, mrsi-o^mmit^rnvxi^^^o en 

&^^^it<Ditm\z^^f^m±t. i^^W^^irifcJcistt 
■V- it 4: «rffi^^ffl*r<0-C* «>. 

y hi^^yhtr^ h^y h'>v7 h;0^¥fTT^5>*>X 

^miz^-oxmrn^n^Hi^ WL^>\:i,ir-i^>^\zm&^ 



(4) 4^BBS|£4_2 1 9 5 5 3 

[0 0 12] *»^CDJE>a:-54^«JC^n«. ^>:/y h 

*>v7htt. mimiim»(Dftib<o\i3^m&vx. m 

$n^m2 0[^fft>-^7hi:;6^e.«l*3c$n, c:nir<tr3 

T, &mmm. im^^r. 2m^'^Rnsm^^\ihJV 

m^^»^^^^L\zii.^, 

[0 0 13] 'Si\Z. »l->^37h*t^2->r:7h<kDt) 

tcisv^Tt), ^jgl^SiJ, la^i', 2 3^:^'V. 3 5^ 
^i'XJi43l^i'Jc;fe^t'6x>>^>yk-=^^oraic43V^ 

a? [0 0 14] 

[0 0 15] mi<Dmi<ommm\z^^^x. ^^m\zvt 
r>itimmt. ^—^yifnyzmm^nit-o^yhiy 
^yhE.t7^h:/yh>^^yhs^^^\^x^K^. z. 

[0 0 16] ^^ie^'&Vi®»7&>ej^^^lC0¥fT>^« 
:*mUi. ^>:/';/ h'>v:7hEJC®5£$n^#^l a 

30 ts mi^ffli^^y^c. Rum2mmi7yy^c2 \z 

ili^^n^^^l bS:^^LT:fcO. c:ne»c02:PO^ 

mKDm^miu. mico@^^3i«:G, ^^r-s^i 

[0 0 17] «^ia^'&Vi®^7!l^e>^Sm2(Z>3|EfT«^ 

msmm^^y^c^ \zmm'^n^m^2b^^^ 
^L^±j'**. c:o^2o«*m2«» »2<7)s^«ait 
[0 0 18] jineoH^^MitGi &i;ge m^u* 

|B]fC*0. la. lb> 2 aXl^2 b<^)&«*lt, Gt 

[0 0 19] ^n-enoiai«aia[<7)MSTA, c. d 
hmtn^ 4 {@os?aid> n^i9^^M#«3% 5 

0«. 3SS«;5^6^S2^(OjilM#^aiI]'^^^&^** 

mi 0, 2 o^^^-t^. o«, 

1 1 ms^±fmm^ 1 4 ^^^^"^i&mmM 1 3 
ss^^-r^jSiM^^^uyi 2^:&-r«>o s*w«»i^2 
50 0 tt, :*:ii«*2 1 mJ<*MmmM2 4 tia^^^^MM 
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7 

S 2 gSt^B 2 0 2 4 ^^(C{l4ip7 

y^^^n. m3g5$tCti®^^2 0(7>2IM^^U7 2 2 
tc@3t$nrc««mi 0&^2 0<D:t:l@«:$l 131^2 
[0 0 2 0] Slgi5«A«^lHfflI^^!y^Ct ICfil^ 

xmxfm^v-^-^x tcw-g-sn, si4ffl«D«ffi2 

[0 0 2 1] «te«. £i^TO®0T*-5. 

[0 0 2 2] ia^=-VlC;feViT, MlHWi'^^y^Ci 

ims oofitr^igsiiitticfi^oTe^^n^o 

[0 0 2 3] 2M^irtC;feViT, ^lMWi^^5/5^Ci 

»5 0(0*WO«^iti:JC!*oTe3S$n^, 

[0 0 2 4] '^^^^\z^\^^x. '^\fm^'yv=f-o^ 

' x&^tsn^, 

[0 0 2 5] 4i^:^-\'f::;feiiT. mimm^^y^d 

^j^itG, izft^cxmrn-^n. m3^i^c\tGi 

<o&m}t<D^m(D^m^ \z^^ xmm ^n^o 
[0 0 2 6] bm^^\z^\^^x. m2mmi^yy'^c2 
tmsmm^^y^c^ -fym-^i.x^^^o m3^mc\t 

Gi lw>£;DTI^g«lSn. m4m^D\tGz cfcOfc^V^G 

1 \zi!^cxmm^n^o ssif^G* t^s^aiMSSMs 
0 \z^^^m\zmmmw}^m)tt\z^'DxmM^n^. 

[0 0 2 7] 6jS^irfC:feViT, msmW^^y^Cs 

G2 icis;i;TKE&$n, m4m^D\tmu\zMmvxu 
j*$nTVi«». mm\tGz tm^m^m^ms o\z^^ 

[0 0 2 8] ^W}=:^=L-h^ju&imz^\^^x. mim^ 
v7 hsniHi<5»c^tn:bT«}t$n, 'i>^yhi^^y 



(5) »5i^4-2 1 95 53 

^j^mm\z:h\^^x. m2mmc7yy^ct tmimm 
TKtt$n. S3aB«ctt{5rtgfc«ftLT«»$nTv^ 
t\z^^xmmt^n^. 

CO 0 2 9] 0 2tt, ;in^<osmm(omr^'e-\^\zm - 

1(7 1 0JtCOffl-&-arfcJtJ6brV^T. ^3i^^«:;^C3 RtX 

mi:/^~:^Bi t|g2a)^^y^c« Rz^m2yu- 

^Bi tl'i^ 2OC0«ih$nfc*a^ii:*t^*mT:fe0, 

h:fy hi^^ryhS^Mn't^^t\z:/^^t\^^'^Z 

y.yi^<o;fi:(oi&^it^(D3^mt. «'&bTV^S2o(z>» 

^S^9^<^-;^ff frt ^^M-r S ^ i: ^ o Tfip-^ II ^#3* 

[0 0 3 0] c:c:t> *%§g{c(^e^fca!)i«<^m2a)|^ 

oh-i/yhi^^yhs 75^iiL>'&*3ii $ nr s s 3 e 
$n<S'>c#Tfe'5, 01 t0 3{;:^ii-r^jKToeB4^ife 

[0 0 3 1] O^ty hvY7hEJC@«$nS:;^ig^ji 
«*3a<i:> SlWffll^^^^/^Ci &t;m2 9!lfflli^5y 
5"C2 fcm)IS$n^2SM^^U7 3 bi:, j»S«*3 c 
'!r->'>^tr^L.r@^$n'5^®®*3 di:*^ 
'»UTV)'&^M^ieM««l&3». i%-#<J: 0 t>ffiV)% 
icoS^^jSJtGi ^^rTS»l<7>I&*ilKPi 

[0 0 3 2] CO^ >:/y hi^^ry hE\t. mSMf^^ 

$^2(D«}ttmmv2 ^m^r^;^ii\z:f^y). m2(Dmm 

[0 0 3 3] ^n^no^mmmomxA. b. c. d 

40 Oft, ^tfxa- • i$^-ryco'fo(7>Tfet), mm.^^r')r 
2 2i)mmmM2 3mm^mu±^^^2 1 a^i®^ 

^^MJ£W;^2IM*]^2 3 ei^w^t^^o\z^vrz,m 
ios^w®*i!a2 o^^-a-^bTv^^o ^m$tA«^ 

J£M?a:*[l«l*2 1 aJC.i;oTJ^fi^$n, ^2fiP«Btt 
:A:«5i«*2 4(cJ:'pT?^j^$n. m3^B:^Cftj!a[M^ 
VU7 2 2JCci;oT?l^fi!c$n. a4»«Dtt>feRg«^2 

[0 0 3 4] 4<a<Ofi5«A, B. C, D«. Hltl^D 

ct^ic, c. , c, , 03 <D3m<Dum^yy^mJ>B 
50 I . Bi <D 2m(^mm:/u-^\z»^'^nx\^^^. mm 
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(6) 



-219553 



10 



[0 0 3 5] z,z.^. isk^u^^':f(DWL^mmMm&b 
4, s5Rr;si6;»5rta@$n^>^#T*)<s. mx<onm, 

[0 0 3 61 0 4ic;feViT, z.<r>m.T^mmM^m,b o\t 
Tabs. 

[0 0 3 7] 0 5JC:teViT> C©1fi^2IM**M5 0 

0 1 (om^^mm^m, 20^, 3 1 
mm^ 3 4 t^^^'^mmM^ 3 3 s5Ba=^^i' 

U r 3 2 J&^t-SS2fcW#*ja3 0 <i:^^^L'TV^So 
mifflJt^Ati#^m3 0O*Ri«»3 WZ^^X^^^ 
^2»«B««*Jia3 0O>eS4^^UT3 2^^<c{C 
lHl^RltBlC®^^n;^::**m2 0CO;^M3i®^2 4lr^ 

o T j^ffes n, m 3 c 3 0 (Di^ifgLmmM 3 

4 t^fC|5I|gpJffiJC0^Sn/S:«*3B2 OOfflfS^^U 
r 2 2tCJ:oTJ^^$n, ^4gl5«D««*»2 00* 

[0 0 3 8] 0 6tc;feiiT. c:o«s:i!aM«*«a5 0 
01, H4»r;H6(c»«: 



ft. 0 1 OS2iEK«$Sll 0 BI5a>S4^n««fll3 

ot^^'&LTViSo mig8«Aft«*m3 0co:*:^# 

*3 1 i:«{cip«SfljiBjcs«an;t#»iai o(o±fm 

E^^IBJCH^Sn;^ 1 ORt^S 0O**imcDl 2&t/ 

3 2co3fia^^'jrjc^oTji^«$tu a3a»fc«« 

$1^3 0<7[):^»i$««3 4(C<^oTfi^j«$n. Il4ffi«l 
D««$ffi 1 0 <Dis:mm^ 1 1 {CckoT?^^$ns. • 

[0 0 3 9] C:n6(^jKTCO0MJC:feViT, 4l@<^)a*J 
A, B, C, Dtt, Kt5tI^«(C, Ci , Cj , Cj <D 

3®co^aii7^-/^st^Bj > B2 (D2m<ofm^v— 

[0 0 4 0] £ATomi&lX^2.O^ff0lJ«, 01, 0 

3. 04. 0 5Rt;0 6O]|%Tco0ia{c:^il;^S!jiit€r 

a; 0 4<D^lf-3-^<:5aii. 2 0Cr>A#:«lw:feViTige 
[004 1] 



^ ff « * » 




««fil 

«*1 a :«S3 52jE 
«mi b :||K4 34c 
^JtGl : 0. 8 14 


««fil 0 

1 1 

:^M3£««14 

am#«i3 


'^50* 
:^882»: 
«Scl92f: 


»^2 
#]»2a :^4 32|: 
«m2b :«9C3 5:^ 
iS&^G2 : 1. 2 2 9 


ft:«tt&2 0 
>ki»#«2 1 

mmm2 3 


l^Sc4 1:$^ 
«&8 5:^ 
«9C2 2^ 




««li3 0 
*B§««3 1 
;*:ij^«^3 4 


«ft5 04^ 
«$C8 82(c 
«ftl 9?»: 




::*:n«4C2 1 :«&4 14: 
:^«3S«4t24 :«K857(: 
]&M«^2 3 :#»2 2:i|: 
]&a«m2 3a :^2 32t: 
:^««2 1 a :«ftd 14: 



[0 04 2] 



50 
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(7) 



1^^^4-2.1 9 5 5 3 



[0 0 4 3] 



[0 044] 



JJ 



12 











mim 


3. 


3 8 3 














1 • 7 5 4 


mzm 


1. 


9 2 8 














1 • D D 9 


msm 


1. 


22 9 












> 


I. 3 2 5 


m4» 


0. 


9 2 7 












> 


1.325 


msis 


0. 


7 0 0 












> 


1. 2 74 




0. 


549 








2. 


5 5 6 















^msams a : 


ttfte i3fc 


;CB««2 1 




:t:»#$3 d : 






:«ic8 53|£ 








:«&2 23|c 




0. 6 6 3 


]BM«^2 3 a 


:«R232te 






;i;lti«V2 1 a 


:aR3 isf: 









4. 


13 5 


> 


1. 


7 5 0 




2. 


3 6 3 


> 


1. 


5 6 7 




1. 


5 0 8 


> 


1. 


3 2 3 




1, 


140 


> 


1. 


3 2 6 




0. 


8 6 0 


> 


I. 


2 7 5 


mem 


0. 


6 7 6 










3. 


12 7 









[0 0 4 5] mi. 03. 04, 0 5 29:1X0 6 <^0Qd(C 



[0 0 4 6] c:n^co:^^^j*^63©^-rnti, m^i^^ 
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(8) 



^Bi¥4-2 1 9 5 5 3 



13 

«cD< >:/y hs/r 7 hE&eE»-r<b. 
[0048] 0ii:07 iz^m-r ^mxiDm^^^^-^nm 

h4b(JDBi[<«T^2<DW**m2a>U{C:feUT 

^>':/yhi^^yh(D±\z&m^n^o ^ic^cfc-^TS:®® 
m9im^^Mr^^(Dx\tu<. mm}tmi\zm\^xm 

':f:scz^m2m/mim(Dzyy hy^>^z.n}^mt.m^ 
xi^^m^\z:^\,^xmm^t^rz^\zm 1 mmyu-^ 

iaiRr/ia7ic*#«: 



14 



[0 0 4 9] S!3;5®D(^SI^J':fe(^^T, dCO^StS^i. 
S»a5ifr7 2»CS3e$nfeffiM4^rU7 5bt, im 

#«ffi5$<b¥U^bTl')^». roMfi[ifi:£«^7 2 
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